The nutritional importance of lecithin for newborn animals has been demonstrated in America. Esh, Sutton, Hibbs & Krauss (1948) compared the performance of calves receiving colostrum for the first 7 days of life with that of calves deprived of colostrum but given skim milk containing a daily supplement of 25,000-37,500 i.u. vitamin A, and with that of calves that received in addition 3-4'5 g of soya-bean lecithin. Three of the five calves given the vitamin A supplement died within the first I I days of life, and the remaining two scoured from the 3rd to the 10th day. Low blood levels indicated that their vitamin A absorption was poor, whereas the blood level and the growth rate of the calves given lecithin as well as vitamin A were similar to those of the colostrum-fed calves. These authors also suggested that the liver storage of vitamin A was appreciably higher in calves given lecithin and vitamin A than in calves given vitamin A alone. Similarly, Esh & Sutton (1948) found that the addition of lecithin to vitamin A increased weight gains and the liver storage of vitamin A in rats. She%, Gallegos, Grummer, Phillips & Bohstedt (195 I ) found more recently that piglets deprived of colostrum scoured severely and died within 4-5 days unless 5 % of soya-bean lecithin was emulsified with the lard used in their semi-synthetic diet.
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In one of our early experiments (Aschaffenburg, Bartlett, Kon, Terry, Thompson, Walker, Briggs, Cotchin & Lovell, 1949 ) the addition of 150,000 i.u. vitamin A during the first z days of life to the diet of calves deprived of colostrum did not protect them from death. Later, it was found that, under our conditions, the survival of the newborn calf depended on a factor contained in the globulin fraction of colostrum and that as little as 14 g of this fraction would protect most calves against death, even though they scoured badly and did not grow normally (Aschaffenburg, Bartlett, Kon, Roy, Walker, Briggs & Lovell, 1951) . As calves had been found to grow well on relatively large quantities (7 1.) of either separated colostrum or milk containing 3.5 yo of crude colostral fat, i.e. a fat containing a small quantity of the non-fatty fraction, it was suggested (Aschaffenburg, Bartlett, Kon, Walker, Briggs, Cotchin & Lovell, 1949) 
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that lecithin, a component common to both these fractions of colostrum, might improve the growth of calves receiving only a small quantity of separated colostrum.
It seemed also possible that a large quantity of vitamin A might improve the growth of calves once they had been protected from death by a small quantity of separated colostrum.
One experiment was therefore planned to discover whether calves given a small quantity of separated colostrum, supplemented with a large amount of vitamin A with or without soya-bean lecithin, would grow better than calves given a small quantity of separated colostrum alone. Moreover, we wished to obtain further information on the effect of soya-bean lecithin on the absorption of vitamin A by the calf. The results of this experiment suggested that the feeding of 3500 i.u. vitamin A daily to calves, our normal practice in all previous experiments, might mask the differences in vitamin A levels of blood plasma and livers of the calves between the treatments. Several treatments were therefore included in a second experiment in which this daily allowance was not given. In Exp. 2, a comparison was also made of the effect of lecithin and vitamin A on the survival of calves deprived of colostrum. 
METHODS

Plan of experiment
Experiment 2
This was done in the spring of 1951 when, in contrast with the first experiment, the pens had been in use for 6 months, during which time 136 calves had been on experiment. Six blocks of Shorthorn bull calves were used, except for treatment 00, on which there were only four calves, as follows: Lecithin An aqueous emulsion, containing 10 g of soya-bean lecithin in IOO ml., was homogenized into 300 ml. of 'synthetic milk'; 200 ml. of this diet were given with the first two feeds to each calf on treatments 19 and 24.
Vitamin
A
Each calf on treatments 20 and 25 received 80,ooo i.u. vitamin A in the form of mixed fish-liver oil (c. 60,000 i.u./g); the oil was homogenized into a small quantity of 'synthetic milk' so that the resulting volume was 400 ml. ; 200 ml. of this were given to each calf with its first two feeds. 
Vitamin
I953
All calves were bled from the jugular vein before their first feed, and on the 4th and 21st days of life. The vitamin A in the blood plasma was extracted by the method of Kimble (1939) and was then chromatographically separated (Ganguly, Kon & Thompson, 1947) .
The surviving calves were slaughtered at 3 weeks of age. Vitamin A was extracted from the livers by a method similar to that described by Davies (1933) and determined by the antimony-trichloride reaction in the photoelectric spectrophotometer of Thompson (1949) .
Statistical analysis
The mortality rates of the calves on the various treatments were compared by the x2 test adjusted for continuity. Multiple co-variance analysis was used for comparing the live-weight gains of the calves. As many calves died during Exp. 2, the randomized block arrangement was ignored in the analysis. The plasma levels and liver reserves of vitamin A were compared by analyses of variance and co-variance with the values for liver reserves (x) transformed to log x. The values for blood plasma and liver reserve of vitamin A at 21 days for one calf on treatment 22 were omitted, because it had a Corynebacterium pyogenes infection of the jaw during the last week of the experimental period. An abnormally low value for plasma vitamin A at 21 days (3.0 i.u./Ioo ml.) and an abnormally high total liver reserve (37,000 i.u.) were found for this calf, and replacement values were therefore calculated by the missing plot technique of Yates (1933) .
Mortality
The results given in Table I show that in both experiments all calves deprived of colostrum died, and that the feeding of lecithin and vitamin A to such calves (treatment 00) did not reduce mortality. All the calves in Exp. I receiving 400ml. of separated colostrum survived, whereas eight of thirty similarly treated calves died in Exp. 2; the deaths were fairly evenly distributed between the treatments. For calves that were deprived of colostrum, the mean age at death was significantly greater (P< 0.01) in Exp. I than in Exp. 2. In Exp. 2, those calves that died in spite of having received 400 ml. of separated colostrum lived significantly longer ( P < 0.01) than those that were deprived of it.
Incidence of scouring and of high rectal temperature ( > 102.8' F) The results given in Table 2 show that there was no significant difference in scouring (assessed as described in Aschaffenburg, Bartlett, Kon, Terry et al. 1949) between calves on the different treatments within either experiment. In the second, scouring was twice as frequent as in the first. In both, nearly all calves scoured after the complete passage of meconium.
The number of days on which calves had a rectal temperature above 102.8'F did not differ significantly between treatments or experiments. Rectal temperatures above 102.8' F were regarded as high, because a mean value of 102.1' F (s.D. 0.7) had been obtained from an examination of over 3000 values for calves kept under our experimental conditions for 3 weeks. 
RESULTS
Live-weight gain
The mean daily live-weight gain for each treatment was obtained by fitting a linear regression to the twenty-one daily weights of surviving calves. There was no significant difference between treatments. However, when these mean daily live-weight gains were analysed by multiple co-variance and adjusted for the affecting variables, there was an indication in both experiments that calves receiving an initial large quantity of vitamin A, with or without lecithin, grew less well than those given a daily allowance of vitamin A in Exp. I or deprived of vitamin A in Exp. 2. In neither were the differences quite significant at the 5 level. Results from the two experiments were not combined because of the difficulty of getting a valid estimate of the standard errors of the means. The affecting variables that had a significant effect on live-weight gain were birth weight, total milk consumption and the incidence of a rectal temperature above 102%' F. The relevant partial regression coefficients with their standard errors for the two experiments are given in 
Plasma levels of vitamin A
The results are given in Table 4 . In Exp. I the 4th-day values for plasma vitamin A of calves receiving the large initial doses of vitamin A, with or without lecithin, were much higher than those of calves not so treated. By the 21st day the differences were still evident, but were smaller, no doubt because all calves had received 3500 i.u.
vitamin A daily. Contrary to the findings of Esh et al. (1948) , who, however, gave lecithin and vitamin A for 7 days, the addition of lecithin to the vitamin A did not, in our experiments, give blood-plasma levels significantly above those obtained with vitamin A alone. The liver reserves of calves on treatment 22 were significantly higher than those of calves that had received no vitamin A at all since birth (treatments 23 and 24). The addition of lecithin to an initial large dose of vitamin A appeared to increase the liver reserves, but, in contrast to Exp. I , the increase was not significant. Regression analysis showed that the great variation in the liver reserves of the calves that received in Exp. 2 a large initial dose of vitamin A with or without lecithin could partly be accounted for by differences in the rate of the passage of meconium. The regression equation of log liver reserves at 21 days (y) on the period, measured in hours, between the first feed and the complete passage of the meconium (x) was as follows : y = 3-03 + 0.068 (x -21-03), S.E. = 0.020.
The regression coefficient was significant (P < 001). Table I shows the post-mortem findings for calves in both experiments. Of the twenty-six calves that died, twenty-four had a Bacterium coli septicaemia, and of these eight had a pleurisy or peritonitis. No organisms could be recovered from the tissues of the two remaining calves at post-mortem, although lesions indicated colibacillosis. The blended colostrum contained agglutinins against all except two of the strains of Bact. coli, isolated from contemporary calves that died.
Post-mortem and serological jindings
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DISCUSSION
AS in earlier experiments, 400 ml. of separated colostrum usually protected calves from death. T h e greater number of deaths in Exp. 2 can possibly be accounted for in the following way. First, the chance of infection was probably greater after the calfhouse had been occupied for a long time; secondly, the 400 ml. of separated colostrum contained less protein, as shown by the non-casein nitrogen values, than was given in Exp. I ; lastly, there were present in the calfhouse during Exp. z strains of Bact. coli against which the colostrum gave no protection. These factors, no doubt, contributed also to the greater incidence of scouring and to the shorter life of colostrum-deprived calves. (1948) that the feeding of lecithin with vitamin A results in higher plasma levels than the feeding of vitamin A alone. These authors had only three calves that survived for 7 days after receiving vitamin A alone, and these had received considerably less vitamin A than the calves that had lecithin as well. The negative relationship between the initial plasma level of vitamin A and the magnitude of change resulting from depletion or addition indicates the existence of an upper and a lower threshold level of plasma vitamin A.
These experiments afford no evidence for believing that the subnormal growth rate of calves given small quantities of separated colostrum can be improved by adding lecithin and a large amount of vitamin A to their initial diet. When the growth rate of calves is limited by severe scouring, as in our second experiment, there is no indication that depriving the calves of vitamin A leads to deficiency symptoms during the first Vol. 7
Nutritive value of colostrum for calf. 9 285 SUMMARY I . Eighty Shorthorn bull calves were used in two experiments, one in the autumn and one in the spring, to test the effect of soya-bean lecithin on the growth rate and on the absorption of vitamin A, measured by plasma levels and by the liver reserves on the 21st day.
2. Eighteen calves were deprived of colostrum. and sixty-two received 400 ml. of separated colostrum. The calves were kept for 3 weeks on a standard diet based on dried skim milk.
3. All the calves deprived of colostrum died even when they had received lecithin and vitamin A. Of the calves given 400 ml. of separated colostrum, in Exp. I none died, but in Exp. 2 eight out of thirty died.
4.
The feeding of vitamin A with or without lecithin had no significant effect on scouring, on the incidence of a high rectal temperature or on the growth rate of the calves.
5.
In the first experiment, but not in the second, the feeding of lecithin and vitamin A increased the liver reserves of vitamin A significantly above those resulting from feeding vitamin A alone. In both, the addition of lecithin to vitamin A did not increase the plasma levels above those obtained with vitamin A alone. 
